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Projects

• Measuring  the  PMI  Model  Capability  in  CAD  
Systems

• STEP  File  Analyzer
• Testing  the  Digital  Thread
• Design  to  Manufacturing  and  Inspection  (D2MI)
• Validation  of  Downstream  CAM  and  CMM  
Processes
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Free  Stuff  !

• 13  test  case  definitions
• 38  CAD  models
• 28  STEP  files
• 8  papers  and  reports
• 3  videos
• 2  trade  journal  articles
• 1 software  program
• Stay  tuned  for  the  URL
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Measuring  the  PMI  Modeling  
Capability  in  CAD  Systems
• Measure  the  conformance  of  CAD  software  and  
derivative  files  to  ASME  tolerance  standards

• 11  test  case  definitions  based  on  Y14.5  and  
Y14.41,  approximately  100  PMI  annotations

• 8  test  cases  modeled  in  4  CAD  systems
• Verification  of  CAD  models  to  test  cases
• Derivative  STEP,  JT,  and  3D  PDF  files
• Validation  of  derivative  files  to  CAD  models
• 3  reports  on  verification  and  validation
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Measuring  the  PMI  Modeling  
Capability  in  CAD  Systems
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Two  Types  of  Test  Cases

• Combined  Test  Case
– Not  a  complete  specification  of  PMI

• Fully-toleranced  Test  Case
– Each  feature  is  adequately  controlled  and  constrained

• Both  types  contain  geometric  and  dimensional  
tolerances,  datums,  and  modifiers

• Not  necessarily  best  practice  or  how  you  might  
tolerance  a  part
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Combined  Test  Case
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Fully-toleranced  Test  Case
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Measuring  the  PMI  Modeling  
Capability  in  CAD  Systems
• Verification  of  CAD  models  and  validation  of  
derivative  files  based  on  many  characteristics  of  
PMI  representation  and  presentation

• Report  generic  results  from  the  CAD  systems
• End-user  testing
– MBE  workflows

– CAM  and  inspection  software

– STEP  file  import
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STEP  File  Analyzer
• Generates  spreadsheets  from  STEP  files
• Visual  analysis  of  PMI  representation

Test	  Case

CAD	  Model

STEP	  File

STEP	  File	  Analyzer	  
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STEP  File  Analyzer
• Automated  checking  of  
coverage  of  PMI  elements

• Color-coded  by  expected  
number  of  PMI  elements  in  the  
NIST  test  cases

• Column  A  – PMI  elements  
(tolerances,  dimensions,  datums,  
modifiers)

• Column  B  – Number  of  PMI  elements
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Coverage  for  Multiple  STEP  files

12	  APR	  2016 2016	  MBE	  Summit 28



• Compare  manufacturing  and  inspection  of  a  part  
via  2D  drawing  process  versus  3D  model  process

Testing  the  Digital  Thread

Hedberg Jr, T. D., Lubell, J., Fischer, L., Maggiano, L., & Barnard Feeney, A. (2016). Testing the Digital Thread in Support of Model-Based Manufacturing and 
Inspection. Journal of Computing and Information Science in Engineering, 16(2), 1-10. doi:10.1115/1.4032697
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Testing  the  Digital  Thread

Hedberg Jr, T. D., Lubell, J., Fischer, L., Maggiano, L., & Barnard Feeney, A. (2016). Testing the Digital Thread in Support of Model-Based Manufacturing and 
Inspection. Journal of Computing and Information Science in Engineering, 16(2), 1-10. doi:10.1115/1.4032697
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Testing  the  Digital  Thread

Hedberg Jr, T. D., Lubell, J., Fischer, L., Maggiano, L., & Barnard Feeney, A. (2016). Testing the Digital Thread in Support of Model-Based Manufacturing and 
Inspection. Journal of Computing and Information Science in Engineering, 16(2), 1-10. doi:10.1115/1.4032697
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Design  to  Manufacturing  and  
Inspection  (D2MI)
• Demonstrate  the  value  of  model-centric  CAD-to-
CAM  and  CAD-to-CMM  data  interoperability  using  
STEP  AP242  with  embedded  PMI
– Reduce  or  eliminate  recreation  of  part  design  data

– Reduce  cycle  time,  cost,  and  risk  of  downstream  errors

– Increase  part  yield  and  quality

• CAD  PMI  to  STEP  to  CAM
• CAD  PMI  to  STEP  to  ACIS  to  CMM
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Design  to  Manufacturing  and  
Inspection  (D2MI)

• Identified  gaps  between
STEP  and  ACIS  for  PMI

• Compared  modeling  time  between  2D  drawing  
and  3D  modeling  process
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Validation  for  Downstream  CAM  and  
CMM  Processes

• Validation  of  ACIS  models  used  for  downstream  
CAM  and  CMM  processes  in  D2MI  project

• Analysis  of  STEP  AP242  and  Quality  Information  
Framework  (QIF)
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Free  Stuff  !

• http://go.usa.gov/6nPh
• 13  test  case  definitions
• 38  CAD  models
• 28  STEP  files
• 8  papers  and  reports
• 3  videos
• 2  trade  journal  articles
• 1 software  program

Check	  back	  for	  
more	  updates!
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Design Analysis Manufacturing Quality 
Assurance

Customer & 
Product 
Support

Product Lifecycle Data

Data Certification and Traceability
Root of Trust, Key Distribution, Cryptographic Services, Data Quality Services

Domain-Specific Knowledge Decision Support Requirements Management

Diagnosis, Prognosis, and Control

Data-Driven Applications

Lifecycle  Information  Framework
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